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Polydiphenylacetylene (PDPA) derivatives are a class of conjugated polymer that contain intramolecular
excimer emission originating the intramolecular stack structure. In contrast with conventional conjugated
polymer, the fluorescence property of PDPA significantly depends on the intramolecular stack structure. In
this regard, herein, we investigated new fluorescence switching mechanism of conjugated polyelectrolyte
(CPE) based on PDPA. The developed CPE showed relatively weak fluorescence emission in water, while
the polymer exhibited a great fluorescence amplification behavior by electrostatic complex with proteins. In
addition, the CPE is highly sensitive to binding with a little protein despite of turn-on type fluorescence
response. We found that the fluorescence switching of the CPE closely relate to a perturbation of the
intramolecular stack structure. The new fluorescence switching mechanism of the CPE is very useful for
protein assays and discrimination and it also would be provide new sensing approaches as basic sensing
mechanism.
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Solution processed organic photovoltaic devices have relatively less attention compared to polymer photovoltaic devices
even though they have high possibility to be developed because they have both advantages of polymer and organic,
such as solution processable, no synthetic batch dependence of photovoltaic performance, high purity and high charge
carrier mobility as well as relatively high efficiency (~7%). In addition, solution processed organic photovoltaic devices
have an advantage of easiness to study the relationship between the molecular structure and photovoltaic performance
due to its simple structure. In this work, five isoindigo based low band gap donor-acceptor-donor (D-A-D) small
molecules with different electron donating strength were synthesized for investigating the relationship between the
molecular structure and photovoltaic performance, especially, investigating the effects of different electron donating effect
of donor group in isoindigo backbone to photovoltaic device performance. The variation of electron donating strength of
donor group strongly affected the optical, thermal, electrochemical and photovoltaic device performances of isoindigo
organic materials. The highest power conversion efficiency of ~3.2% was realized in bulk heterojuction photovoltaic
device consisted of the ID3T as donor and PC70BM as acceptor. This work demonstrates the great potential of
isoindigo moieties as electron deficient units as well as guideline for synthesis of donor-acceptor-donor (D-A-D) small
molecules for realizing highly efficient solution processed organic photovoltaic devices.
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